Isolation and characterization of a GS2 gene in melon (Cucumis melo L.) and its expression patterns under the fertilization of different forms of N.
We isolated a novel glutamine synthetase (GS, EC 6.3.1.2) gene M-GS2 (accession: AY773090) by the RACE approach from melon. The full-length cDNA of M-GS2 is 1807 bp and contains a 1296 bp open reading frame (ORF) encoding 432 amino acids. The deduced protein contains conserved structural domains among plant GS2 proteins and shares extensive sequence homology with GS2 enzymes from other higher plants. M-GS2 expresses with specificity in leaf, and identification of a chloroplast transit peptide (cTP) in M-GS2 suggests that it localizes to the chloroplast. As shown by real-time quantitative PCR, distinct forms of nitrogen (N) found in fertilizers transcriptionally regulated M-GS2 differently. Ammonium and nitrate feeding only significantly regulated M-GS2 transcripts in leaf; starving (0.75 mM) or moderate (3.75 mM) N levels dramatically increased M-GS2 transcripts for 1 day, decreasing to a constant low level after 2-3 days, while sufficient N level (7.5 mM) had a minor effect throughout 3 days compared to controls. Glutamate feeding, however, not only significantly regulated M-GS2 transcripts in leaf (decreased initially then increased to higher levels than controls), but also in root, where it was up-regulated continuously. Our results suggested that M-GS2 is the first GS gene cloned and characterized in melon and melon responds to the variations in N fertilization by differentially expressing M-GS2.